The study compared assessments of animal health care delivery to small-scale and medium to large-scale poultry keepers in peri-urban areas in four regions of Ghana. Four hundred and one keepers were interviewed using a questionnaire. Significantly higher proportions of the small-scale and medium to large-scale keepers met their needs by themselves. The mean distances or times used in getting veterinary services were similar for both groups. Significantly higher proportions of medium to large-scale keepers said drugs and vaccines were available and getting help was easy. Staff attitude and effectiveness were perceived as good by significantly higher proportions of small-scale keepers. Equity and efficiency were generally poor, while drug costs were considered expensive by medium to large-scale keepers. The study concluded that generally, there were no marked differences in the way in which the two groups perceived the quality of service delivery and the findings did not support claims that small-scale keepers receive inadequate services.
Introduction
The consumption of poultry products in developing countries has been growing at an annual rate of about 6%, leading to an increase in demand (23) . Peri-urban agriculture is often associated with small-holder poultry production involving highly selected birds managed under relatively intensive conditions for the production of either meat or eggs (19) . Small-holder farms are responsible for the production of the bulk of livestock produced in Africa (28) . However, the absence or inadequacy of basic services such as disease control have made the productivity of small-holder poultry low throughout the developing world, compared with commercial poultry production (1, 12, 15) , with small-holder poultry production being described as a 'low input, low output' system (20) . A major cause of mortality and loss of production in such systems is disease (21) .
There are reports that animal health care (AHC) services are biased towards the needs of commercial farmers and have neglected to address the production constraints of small-holder farmers (28) , leading to calls for a different approach by livestock services to address the needs of small-holders (13) . This is because the production systems are typically complex, varied and risk-prone, requiring small-holders to have diverse choices that enable them to exploit varied and unpredictable ecosystems (5, 22) . It is argued that the state has failed to provide adequate services to small-holders (3, 7, 27) and that many of these farmers do not have access to animal health advice or veterinary drugs (17) , especially in sub-Saharan Africa (13) . This paper presents the findings of a study that compared assessments of AHC delivery systems as perceived by small-holders and medium to large-scale poultry farmers in peri-urban areas in four regions of Ghana. The objective was to assess the quality of the current structure and process of the AHC system as perceived by these two groups. The findings will help improve delivery of AHC to poultry producers in peri-urban areas.
This paper is unique in comparing delivery of AHC services to small-scale and medium to large-scale producers to determine whether or not the differences seen are significant enough to support claims that the needs of the small-scale producers for AHC are not being met.
Methods
The approach adopted had been used elsewhere (18) and the main activity undertaken was a survey. Two categories of poultry keepers were used. In accordance with the official definition of a small-scale holding in Ghana (19) , farmers who kept 2,000 birds or fewer were classified as small-scale keepers, while those with holdings containing over 2,000 birds were classified as medium to large-scale keepers.
Study areas
Peri-urban areas in four regions of Ghana were chosen: Ashanti Region (Kumasi Metropolitan Area and surrounding districts); Greater Accra Region (Accra and Tema Metropolitan Areas and Ga District); Central Region (Awutu-Efutu-Senya District); and Western Region (Shama-Ahanta East Metropolitan Area and surrounding districts). These regions are in the middle and southern parts of Ghana.
Animal health care was provided officially in all these areas by graduate veterinarians and veterinary technical officers who were staff in the Veterinary Services Directorate (VSD). The technical officers had attended the Pong Tamale Animal Health and Production College and had certificates in animal health. In addition, in Greater Accra Region, AHC was provided by the staff of seven private practices, and in Ashanti Region two private practices also provided services. In all these areas it was common knowledge that VSD staff were 'moonlighting', that is, providing private services unofficially (26) .
Sampling procedure
The poultry keepers who were interviewed for this study were part of a larger sample of livestock and poultry keepers who were questioned as part of a study carried out by the author into client assessment of animal health care services in peri-urban Ghana (25) . Livestock and poultry keepers in this larger study were identified with the help of staff from the Ministry of Food and Agriculture (MOFA). Also, animal owners visiting government or private veterinary clinics for assistance, or to purchase vaccines, were interviewed. The inclusion criterion was that a respondent kept poultry or livestock. The snowball technique was adopted, whereby farmers who were visited on their farms identified other livestock or poultry keepers in the area who were then visited and interviewed. The targeted numbers were 150 each for Ashanti and Western Regions and 300 each for Greater Accra and Central Regions based on the availability of enumerators (one each for Ashanti and Western Regions and two each for Greater Accra and Central Regions, each targeting 150 respondents). The final number of animal owners interviewed was 889, 401 of which were poultry keepers.
Survey instrument and administration
The instrument used was a questionnaire developed and tested in Cape Coast on 15 livestock and poultry keepers. The questionnaire (see Annex) had 25 questions (14 closed-ended, 11 open-ended) covering the socioeconomic profile of respondents, animal demographics and management, services used and the providers, and indicators of the quality of animal health care services. The latter covered effectiveness, efficiency, accessibility, service quality, equity, staff attitude, technical competence, affordability and availability. Effectiveness was defined as how effective the veterinary services were in reducing mortality, disease, discomfort and dissatisfaction; efficiency was defined as how well the available resources were used to achieve desirable results; accessibility was defined as the ability of the individual to reach and obtain services; service quality was defined as the degree to which services met the client' s expectations; equity was defined as the fairness of the distribution of services; staff attitude was defined as the interpersonal skills demonstrated by staff; technical competence was defined as the knowledge, skills and actual performance of professionals; affordability was defined as the ability of clients to pay for services; and availability of services was defined as services being provided when needed. These definitions were provided in an attempt to standardise interpretations and minimise variations. Other indicators were whether clients' needs were met and whether they were able to get help when needed.
Six enumerators were trained to administer the questionnaire. Pre-testing was done in Cape Coast after which two questions were dropped for lack of clarity. The questionnaires were administered in English or in the local languages (Twi, Fante or Ga-Adangme) for those with difficulties in the English language. The questionnaires were administered between July and August 2005. Each questionnaire took on average 45 minutes to complete.
Data analysis
The analysis presented in this paper involved only those respondents identified as poultry keepers (categorised into small-holders and medium to large-scale keepers). The responses to the closed questions were coded and stored using Microsoft Excel software. These were imported into Statistix ® software (version 3.5, Analytical Software Inc., St Paul, MN, United States of America [USA]) and analysed using descriptive statistics. Significance tests were done at 95% confidence level using the 2 test. The differences in means were compared using the 95% confidence intervals.
The responses to each indicator of quality of AHC were reclassified into two categories. For effectiveness, efficiency, accessibility, service quality, equity, staff attitude, and staff technical competence the answers of those who responded 'very poor', 'poor', 'fair' or 'no idea' were reclassified as 'poor', while the responses 'good' or 'very good' were grouped together as 'good'. For service charge and drug costs, the responses 'expensive', 'very expensive' or 'no idea' were put together as 'expensive', while the responses 'fair' or 'reasonable' were classified as 'reasonable'. For availability of drugs, vaccines or services, the answers of those who responded 'unavailable' or 'sometimes available' were combined into one group and reclassified as 'unavailable', while the responses 'available' or 'always available' were reclassified as 'available'. The answers of those who said services were 'unaffordable', 'fairly affordable' or had 'no idea' were regrouped as 'unaffordable', and the 'affordable' group remained the same. The replies of respondents who said their needs were 'poorly met', 'sometimes met' or 'fairly met' were reclassified as 'unmet', while the replies of those who said their needs were 'met' or 'very much met' were put together as 'met'. For ease of getting help, those who responded 'difficult' or 'very difficult' were grouped under 'difficult', while those responding 'easy' or 'very easy' were reclassified as 'easy'.
Results
A total of 889 respondents were involved in a larger study, out of which 401 were poultry keepers. Of these, 62.3% were small-holders and 37.7% were medium to large-scale keepers. Table I gives the background information for the respondents classified into small-scale keepers or mediumlarge scale poultry keepers.
The animal holdings for the two categories of respondents are given in Table II . The respondents indicated how easy it was getting help when needed and who the providers were. Their responses are presented in Table III . Table IV gives the distances travelled and time used in getting help or medicine by the respondents. said 'no', while 23.6% of the former and 17.2% of the latter said 'yes'. The differences were not significant.
Asked whether they were willing to use a private veterinary clinic if one was set up in their locality, 93.2% of the smallscale keepers and 94.7% of the medium and large-scale keepers said 'yes', while 6.8% of the former and 5.3% of the latter said 'no'. The differences were not significant.
With respect to satisfaction with veterinary services delivery, 50.8% of the small-scale keepers were either 'satisfied' or 'very satisfied', compared to 54.3% of the medium to large-scale keepers. The difference was not significant. Small-scale systems can be contrasted to large-scale livestock production systems because the latter may be characterised as intensive commercial operations (11) . Classifying production in terms of scale is said to be useful for distinguishing the systems used by poor urban livestock keepers from large-scale intensive urban livestock production systems (10) .
The distribution of respondents on a regional basis showed that Western and Central Regions had significantly higher proportions of small-scale poultry keepers, whereas Greater Accra Region had a significantly higher proportion of medium to large-scale poultry keepers. This finding supports reports that commercial poultry production in Ghana takes place mainly in and around urban centres, especially in Ashanti and Greater Accra Regions (2), which are more cosmopolitan.
Education provides the user with the knowledge base for evaluating whether he/she or a dependent (or an animal) requires treatment (9) . The proportion of medium to largescale keepers with tertiary education was higher. Education increases the managerial capacity of farmers and thus improves their ability to understand complicated information related to modern livestock production and their ability to determine the best management skills to use (6) . Various authors have noted that the experience and education (both formal and informal) of small-scale farmers are important in influencing animal health decisions (14, 24) .
A small proportion (4%) of the small-scale keepers used the semi-intensive system (Table I ). The practicality of such a system for poultry in urban/peri-urban environments is doubtful and likely to involve only very small holdings. There are reports that backyard production systems (involving raising local chickens, often with the birds fending for themselves but being housed at night and given wheat bran) are practised in peri-urban areas (2) . Such a system is categorised as 'semi-intensive', in contrast to 'free-range' where no housing is provided.
The major problems faced by the two groups of poultry producers were similar, but a higher proportion of the medium to large-scale keepers identified feeding as a major problem (Table I) . Major constraints to peri-urban poultry production have been identified as availability, cost, and quality of feed (19) . Animal health and availability of feed were identified as the main constraints to expansion by small-scale farmers in Accra and Kumasi (8).
The highest proportions of both small-scale keepers and medium to large-scale keepers met their needs by themselves (Table III) . Although the highest proportions in both groups said it was the owner of the animal who treated most animals in their area, the difference between the two proportions was significant. In general, the smallscale keepers relied more on veterinarians for help. It may be that the higher educational status of the medium to large-scale keepers gave them confidence to handle issues on their own. The dependence of small-scale keepers on veterinarians was encouraging.
No significant differences were seen between the two groups of poultry producers at any of the five levels of satisfaction with service delivery (Table III) . In spite of this, much higher proportions of medium to large-scale keepers said that their needs were met by themselves or that the owner of an animal was the one most likely to treat his animal (Table III) . It has been observed that in cultures such as Ghana' s, where open criticism is unacceptable, satisfaction ratings are more positive (4) and could explain the seeming paradox in the finding above.
The physical distance from service providers for both large-scale and medium to small-scale semi-modern urban/peri-urban enterprises in developing countries is reported to be between 15 km and 20 km (29) . Medium to large-scale keepers travelled farther to get to a veterinary clinic or technical officer, while small-scale keepers travelled farther to get medicine and took longer to get help (Table IV) . However, the distances travelled and times used in getting veterinary services were not significantly different enough to indicate inadequacy of services or lack of accessibility by a particular group of poultry keepers.
For the indicators of the quality of service delivery, a significantly higher proportion of medium to large-scale keepers said drugs and vaccines were available (Table V) .
Although there was no significant difference in the proportions of the two groups indicating that accessibility was poor, a significantly higher proportion of medium to large-scale keepers said getting help when in need was easy. The source of such help was not ascertained, but it is likely to be self-help (Table III) . The proportion of smallscale keepers who said effectiveness was good was significantly higher. Equity was perceived as poor and drug costs expensive by significantly higher proportions of medium to large-scale keepers. In general, there were not many differences between the two groups for the indicators used in this study.
It is reported that in some countries the focus is on larger commercial poultry production units -from which there is a greater demand for veterinary drugs and which can be serviced at lower transaction costs than small-holder poultry producers -and that outreach of animal health systems to the latter was appallingly low (16). We did not find any evidence to support this in Ghana. Rather, our findings may indicate problems in the delivery of veterinary services in general, not specifically related to the scale of operation. Some of the findings of this study might suggest that the perspectives of the keepers were more positive than anticipated. This might be attributed to cultural influences such as the unacceptability of open criticism (4) . However, the use of enumerators who were not associated with VSD or MOFA provided enough neutrality, anonymity and openness for the findings to be credible.
In conclusion, this paper has shown that the delivery of services to small-scale keepers was not distinctly different from that for the medium to large-scale producers. It, therefore, does not support assertions that small-scale keepers receive inadequate services compared to largescale keepers. However, what is needed is a general improvement in the delivery of veterinary services to meet the expectations of clients and help improve use of services and facilities.
Fellowship spent in the Epidemiology Division of the Royal Veterinary College, University of London from January to July 2007 provided an opportunity for extensive literature search, for which I am grateful.
Annex

Questionnaire for livestock/poultry farmers
This survey is being conducted by the Animal Science Department of the University of Cape Coast as a project to provide information on veterinary services. All information given will be treated as confidential. Thank you. 
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La prestation de services vétérinaires aux éleveurs de volailles dans les zones périurbaines du Ghana : comparaison entre les petits élevages et les élevages de taille moyenne ou grande
P.K. Turkson
Resumen El autor describe un estudio en el que se comparó la valoración que los servicios zoosanitarios merecen a productores avícolas de pequeño tamaño, por un lado, y de dimensiones entre medianas y grandes, por el otro, en zonas periurbanas de cuatro regiones de Ghana. Se sometió un cuestionario a 401 granjeros. Una mayoría significativa de los pequeños granjeros, y también de los de tamaño mediano a grande, satisfacían sus necesidades por sus propios medios. Ambos grupos mostraban un promedio similar en cuanto al tiempo necesario para
Comparación de los servicios veterinarios prestados a pequeños productores avícolas y a productores de entre medio y gran tamaño en zonas periurbanas de Ghana obtener servicios veterinarios y a la distancia a la que éstos se hallaban. Un porcentaje significativamente mayor de los productores de tamaño mediano a grande declaró que podía obtener medicamentos y ayuda con facilidad. La actitud y eficiencia del personal zoosanitario fueron calificadas de "buenas" por un porcentaje significativamente mayor de pequeños productores, mientras que los de tamaño medio a grande consideraban "caro" el precio de los medicamentos e "insuficientes" la equidad y eficiencia de los servicios prestados. El estudio lleva a la conclusión de que, en términos generales, no hay marcadas diferencias en cuanto a la percepción que ambos grupos tienen de la calidad de los servicios prestados, ni tampoco razones para pensar, como a veces se afirma, que los pequeños productores reciben un servicio deficiente.
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